Thermal stability of hepatitis B surface antigen S proteins.
Thermal stability of hepatitis B surface antigen (HBsAg) has been studied by analyzing alterations in the native secondary structure and the antigenic activity. After heating for 19 h, circular dichrosim showed a cooperative transition with a midpoint at 49 degrees C. The conformational changes induced by temperature reduced the helical content of HBsAg S proteins from 49% at 23 degrees C to 26% at 60 degrees C and abolished the antigenic activity, as measured by binding to polyclonal antibodies. Furthermore, the six different antigenic determinants recognized by our panel of monoclonal antibodies were also shown to be dependent on the native structure of HBsAg proteins. Hence, it can be inferred that these epitopes are conformation-dependent. Binding of monoclonal antibodies to HBsAg protected the native structure of the corresponding antigenic determinant from thermal denaturation. In fact, binding of one of the monoclonals tested resulted not only in protection of the corresponding epitope, but also in a consistent increase of antibody binding with increasing temperature. Such an increase in antibody binding occurred simultaneously with an increase in the fluidity of surface lipid regions, as monitored by fluorescence depolarization of 1-(trimethylammoniophenyl)-6-phenyl-1,3,5-hexatriene. This correlation, along with the observation that lipids play an important role in maintaining the structure and antigenic activity of HBsAg (Gavilanes et al. (1990) Biochem. J. 265, 857-864), allow to speculate the certain epitopes of HBsAg which are close to the lipid-protein interface, are dependent on the fluidity of the surface lipid regions. Thus, any change in the physical state of the lipids could confer a different degree of exposure to the antigenic determinants.